Lower urinary tract symptoms (LUTSs) and ED are clearly correlated, but to date no correlation with ejaculatory dysfunction (EjD) has been identified. Therefore, this study evaluated the impact of erectile function in men with LUTS on EjD and premature ejaculation (PE). Erectile function, PE and EjD of 239 men (mean age, 53.0±10.65 years), International Prostate Symptom Score (IPSS), International Index of Erection Function (IIEF), intravaginal ejaculatory latency time (IELT) and the seven-item Male Sexual Health questionnaire (MSHQ)-EjD were used to compare with the degree of LUTS. Ages were divided into five groups (o40, 40 --49, 50 --59, 60--69 and 470 years). The IPSS categorized patients into three symptom groups: mild, 1 --7; moderate, 8 --19; and severe, 419. ED was classified into five categories based on IIEF-EF scores: severe (0 --6), moderate (7 --12), mild-to-moderate (13--18), mild (19 --24) and normal (25 --30). The correlations among age, IIEF-EF, IELT and the MSHQ-EjD domain were studied through regression and cross-tabulation analyses. The results revealed that aging significantly affected each item of the MSHQ-EjD (Po0.05). The IIEF-EF domain was also correlated with each question on the MSHQ-EjD (Po0.05). PE (IELT o1 min) increased in incidence as patients got older but was not linked to IIEF-EF (P40.05). These results indicate that EjD is closely related to age and erectile function, and that PE is closely related to age, although PE is not related to erectile function. ( 
INTRODUCTION
Representative symptoms that may develop with aging include lower urinary tract symptoms (LUTSs) and ED. These two symptoms are not simply the result of aging, and they have a common pathophysiology. Thus, by treating one disease, a synergistic effect of treating the other disease may occur simultaneously.
1,2 A multinational questionnaire survey involving 12 815 men older than 50 years revealed that the two diseases are associated, and for those with ED, age and LUTS were more potent risk factors than diabetes, hypertension or hyperlipidemia. 3 Ejaculation is the process of sperm transport from the epididymis to the urethral meatus, resulting in the expulsion of semen. Ejaculation occurs in two phases: seminal emission and ejaculation proper, and they are mediated by sympathetic and parasympathetic inputs, respectively. When sexual stimulation is extremely intense, the autonomic impulses responsible for the emission phase exit the spinal cord at the T10 --L2 level via sympathetic chains, course into the pelvis as hypogastric outflow and onto the genital structures involved in ejaculation. Parasympathetic and somatic inputs from S2 to S4 then cause ejaculation proper, and antegrade ejaculation occurs. 4, 5 If the ejaculation reflex takes place too quickly, it may induce premature ejaculation (PE). In contrast, if it is late, delayed ejaculation may occur. Abnormalities in the sympathetic nerves or deterioration in male hormone levels because of aging may reduce semen volume or ejaculation force and decrease the frequency of orgasm during ejaculation. Thus, deterioration of the LUTSs and aging may induce ejaculatory dysfunction (EjD).
Various large-scale studies have examined the relationships among LUTS, age and EjD. The results of a community-based study of 1688 men in the Netherlands revealed that the prevalence of severe EjD increased from 3% in men aged 50 --54 years to 35% in those aged 70 --78 years. 6 Multiple logistic regression analyses have demonstrated that LUTS is an independent risk factor for severe EjD. 7 The Olmsted County Study of 1547 men also identified a significant correlation between LUTS severity and ejaculatory function. 8 Additionally, the Asian Survey of Aging Males, which surveyed 1155 men aged 50 --80 years, demonstrated that the prevalence of EjD increases significantly with increasing age and LUTS severity. 9 Many studies have demonstrated a close relationship between LUTS and ED, and LUTS and EjD. However, studies on the effect of erectile function on ejaculation function or PE are relatively scarce. 6, 10 Therefore, the purpose of this study was to examine the effects of ED on ejaculatory function and dysfunction, controlling for the intensity of LUTS.
MATERIALS AND METHODS
Among patients who visited the Department of Urology with LUTS, 250 men (mean age, 53. 0 ± 10.65 years; range, 26 --82 years) who were not treated for LUTS, ED, PE or EjD in the previous 6 months were selected, and a questionnaire survey was conducted to examine LUTS, erectile function, intravaginal ejaculatory latency time (IELT) and the level of EjD. The survey was conducted on 239 patients, 11 patients were excluded because their basic LUTS test data were not complete. A total of 26 patients were younger than 40 years, 68 patients were between 40 and 49, 80 were between 50 and 59, 45 were between 60 and 69, and 20 were older than 70 years. In all, 18 patients had hypertension, 15 had a gastrointestinal tract disease, 11 had diabetes and 6 had dyslipidemia (Table 1) .
Patients were asked to respond to the International Prostate Symptom Score (IPSS) survey to determine the severity of LUTS. The IPSS categorized patients into three symptom groups: mild, 1 --7; moderate, 8 --19; and severe, 419. 11 The survey results revealed that mild symptoms occurred in 60 patients, moderate symptoms in 78 and severe symptoms in 101.
A questionnaire survey using the International Index of Erectile Function (IIEF) was conducted to examine the level of erectile function. ED was classified into five categories based on IIEF scores: severe (0 --6), moderate (7 --12) , mild-to-moderate (13 --18) , mild (19 --24) and normal (25 --30) . 12 According to the results of the survey, 2 patients were classified as normal, 36 as mild, 104 as mild-to-moderate, 67 as moderate and 30 as severe.
Seven questions on ejaculatory function from the Male Sexual Health Questionnaire (MSHQ) were used to examine the level of EjD: 1, the frequency of ejaculation; 2, delay of ejaculation; 3, volume of ejaculation; 4, force of ejaculation; 5, dry ejaculation; 6, pleasure with ejaculation; and 7, painful ejaculation. 13 Patients scoring 450% were classified as dysfunctional. Additionally, the incidence of PE was examined by the patientreported IELT, which included the following categories: o1 min, between 1 and 5 min, and longer than 5 min. PE was defined as ejaculation 'within about 1 min' according to the PE guidelines of the International Society for Sexual Medicine (ISSM). 14 
Statistical analysis
Each question in the MSHQ-EjD domain was examined using quadratic regression analyses to analyze EjD according to age and IIEF-EF score as predictor variables. The total score of the MSHQ-EjD domain was examined using linear regression analysis to analyze EjD according to age by categories of IPSS score as a control variable. The total score on the MSHQ-EjD domain was examined using linear regression analysis to analyze EjD according to IIEF-EF by categories of IPSS score. Correlation among IELT, age and IIEF-EF domain was examined using linear regression analysis to analyze EjD by categories of IPSS score as a control variable. Statistical significance was assessed using the t-test. Additionally, the IELT incidence and ratio were analyzed according to age by cross tabulation analysis. SPSS version 12.0 was used for the statistical analysis (SPSS, Chicago, IL, USA). Significance was assessed by the w 2 test. Significance was set at Po0.05.
RESULTS

Age and EjD
A quadratic regression analysis was performed for age and each question on the MSHQ-EjD domain. The results revealed that as age increased, the frequency of ejaculation decreased (question 1), the frequency of delayed ejaculation increased (question 2), the volume of ejaculate decreased (question 3) and the frequency of dry ejaculation increased (question 5) (Po0.05) ( Table 2) . A linear regression analysis was performed for the age and total score on the MSHQ-EjD domain by IPSS score categories for controlling the LUTS intensity. The results revealed that MSHQ-EjD was closely related with aging in each IPSS score category (Po0.05) ( Table 3 ).
Erectile function and EjD A quadratic regression analysis was performed for erectile function (IIEF-EF domain) and each question of the MSHQ-EjD. Significant differences were detected in the IIEF-EF domain and the MSHQ-EjD questions ( Table 2) , indicating that the level of erectile function was closely associated with MSHQ-EjD. As age increased, the frequency of ejaculation decreased (question 1), the frequency of delayed ejaculation increased (question 2) and the volume of ejaculate decreased (question 3). Moreover, ejaculation force decreased (question 4) and the frequency of dry ejaculation increased (question 5). At the time of ejaculation, pleasure decreased (question 6) and pain increased (question 7) (Po0.05). A quadratic regression analysis was performed for erectile function (IIEF-EF domain) and total score on the MSHQ-EjD domain by categories of IPSS score for controlling the LUTS intensity. The results revealed that MSHQ-EjD was closely related with the IIEF-EF domain in each IPSS score category (Po0.05) ( Table 3 ).
IELT and age In all, 29 (12.1%) patients had an IELT shorter than 1 min, 92 (38.5%) had one within 1 --5 min and 118 (29.4%) took longer than 5 min. Among the entire subject group, the proportion of PE (IELT o1 min) was 12.1%. A cross-tabulation analysis was performed based on the five age groups and the IELT. The results revealed that as age increased, the frequency of PE also increased (Po0.05) (Figure 1 ). In contrast, the frequency of a 1-to 5-min IELT decreased with age, and the frequency of IELTs longer than 5 min did not change according to age (Figure 1) . A linear regression analysis was performed for the IELT and age by IPSS score categories for controlling the LUTS intensity. The results revealed that IELT was closely related with aging in each IPSS score category (Po0.05) ( Table 4) .
IELT and erectile function A linear regression analysis was performed for the IELT and IIEF-EF by IPSS score categories for controlling LUTS intensity, but no differences were detected in IELT according to IIEF-EF severity ( Table 4 ), indicating that erectile function was not directly associated with PE.
DISCUSSION
EjD is one of the most common male sexual disorders and EjD can cause considerable distress to men of all ages. The wide spectrum of EjD ranges from PE to delayed ejaculation, to a complete inability to ejaculate and includes decreased force of ejaculation, decreased semen volume, decreased pleasure with ejaculation and painful ejaculation. In a recent survey of 12 815 men aged 50 --80 years, 46% reported an ejaculatory disturbance within the previous 4 weeks and 59% were particularly bothered by it. 3 Based on patient self-report, PE is routinely characterized as the most common male EjD. Prevalence data derived from patient selfreporting will be appreciably higher than prevalence estimates based on clinician diagnoses utilizing the more conservative ISSM definition of PE. Studies have reported widely varying prevalence estimates, ranging from 3 to 30%. Data from the Global Study of Sexual Attitudes and Behaviors (GSSAB), an international survey investigating the attitudes, behaviors, beliefs and sexual satisfaction of 27 500 men and women aged 40 --80 years, reported that the global prevalence of PE (based on subject self-report) is approximately 30% across all age groups. 15, 16 Many studies have found age to be a predisposing factor for EjD. EjD increases with advancing age. 17, 18 In our study, the factor most closely associated with EjD was age; as age increased, the incidence of EjD and PE increased. In other words, the ability to ejaculate during sex decreased and the frequency of dry ejaculation increased with aging. Additionally, the frequency of ejaculation decreased and ejaculate volume decreased. These may be caused by alterations in the neuroendocrine system with age. Abnormalities in the nervous system, including sympathetic nerves or deterioration in male hormone levels, may reduce semen volume or ejaculation force and decrease the frequency of orgasm during ejaculation.
The effect of age on PE is unclear. The GSSAB study reported the global prevalence of PE (based on subject self-report) to be approximately 30% across all age groups. 15, 16 Similar results by age groups were also reported by the Brazilian Sexual Life Study: PE was reported in 25.8% of 3332 Brazilian men. 17 JaspersenGastelum et al. 18 reported a high prevalence rate in older age groups. They reported that PE was present in 46.9% of 1011 patients, and was more frequent in the age range of 51 --60 years (43.3%), followed by the age range of 61 --70 years (26%). In other studies, the incidence of PE was not related to age, 19 or a tendency for a decreased incidence was identified. 20 However, Ahn et al. 21 reported that a pattern of increase in the incidence of PE was evident with aging. Thus, until now, diverse results have been published depending on the study. In our study, the incidence of PE was directly associated with age. Nevertheless, it was not directly associated with erectile function, suggesting that erectile function is not directly associated with the development of PE.
LUTS are generally agreed to be closely associated with ED. Nevertheless, to date few studies have been conducted on the effect of erectile function or LUTS on EjD, so it is difficult to draw conclusions. One reason is that a unified questionnaire for examining EjD has not been available until now. The IPSS has been applied for LUTS, and the IIEF has been used for ED. In our study, the MSHQ-EjD domain was used as the standard for EjD. However, not only studies reporting a correlation between ED and EjD are rare; almost no studies have used the MSHQ-EjD. Thus, it is difficult to compare our results with the results of other studies. Tubaroa et al. 22 and Frankel et al. 23 assessed the reduction in semen volume using a questionnaire survey, and Blanker et al. 6 investigated reduction in semen volume and pain during ejaculation. Rosen et al. 24 reported that EjD is highly prevalent and bothersome in sexually active men with LUTS. However, they included patients who received medical treatments for benign prostatic hyperplasia or who had previous benign prostatic hyperplasia-related surgery, so the effect of the benign prostatic hyperplasia treatment itself on EjD cannot be ruled out. Few studies have focused on the impact of LUTS on PE. The EpiLUTS study 25 reported that men with a combination of storage, voiding and postmicturition symptoms reported the greatest proportion of PE 'more than half the time' or more (in this study, the PE question was 'When you have sexual intercourse, how often do you ejaculate before you wanted to ejaculate?'). Bas¸ar et al. 26 suggested that alpha blocker treatment for LUTS might be effective for PE, as ejaculation is under sympathetic control. In our study, none of our subjects had been treated for LUTS, ED, PE or EjD in the previous 6 months.
Recent data demonstrate that as many as 30 --50% of subjects with ED also experience PE. 15, 16 Although the prescription of PDE5 inhibitors for PE is still controversial, PDE5 inhibitors are regarded as the first choice for patients with comorbid ED and PE. 27 Subjects with ED may either require higher levels of manual stimulation to achieve an erection or may intentionally 'rush' intercourse to prevent early detumescence of a partial erection, resulting in ejaculation with a brief latency. This may be compounded by the presence of high levels of performance anxiety related to their ED, which only serves to worsen their prematurity. Our result also showed that the level of erectile function was closely associated with EjD. As erectile function decreased, the frequency of ejaculation decreased, the frequency of delayed ejaculation increased and ejaculate volume decreased. Moreover, ejaculation force decreased and the frequency of dry ejaculations increased. At the time of ejaculation, pleasure decreased and pain increased. Tang and Khoo 10 reported that PE is associated with ED, and as ED becomes severe, the symptoms of PE also become severe. However, in our results, the severity of ED symptoms was not correlated with PE. So ED, LUTS and EjD treatments may have mutual interactions, we excluded subjects with a history of treatment within the last 6 months. This made it difficult to select an adequate number of subjects, so our sample size was small. Nevertheless, our study is important because it directly examined the correlation among PE or EjD, age, and ED.
CONCLUSIONS
We analyzed the impact of erectile function and age in LUTS patients on PE and EjD. We found that EjD such as the frequency of ejaculation, delayed ejaculation, volume of ejaculate and dry ejaculation increased with aging. EjD was also closely associated with erectile function. Furthermore, the incidence of PE based on an IELT o1 min also increased with age. We did not detect a correlation between erectile function and incidence of PE.
